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PROBLEM TO BE SOLVED: To obtain a low-noise and accurate operation, regardless of ttie magnitude of 
current generated in a photo diode. 

SOLUTION: When a signal cunrent li, inputted into a first taransistor 1 by means of a photo diode 20, satisfies 
liVBE3/Rf1 , tfie Uiird taransistor goes into a conducting state, supplying a negative feedback current to tiie 
signal input terminal 1 1 side via the third transistor 3. Unlike ttie conventional case, even if a large optical 
cun-ent is generated in tiie photo diode 20, tiie photo diode 20 is prevented firom being turned into a solar 
battery mode, so as to secure stable and accurate operations. 
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y:^^K, 

yi^xfoiK-xtiK ^ti^tiw^^nh-n. muv 

yy=Jxi'(r>av9i^i,z^ mS«E*^9JSn§iiT^rl.t 
OT-*> S w i: mw.ktm^ 1 mL<7> Vyyx^y 
\:-fyxm^, 

m^^flX^J:hYyyx>(y\:-yyxm&{,zii^,^x. 

mi2-)(r)imm^n. ms.m^<Dx-)imi,zw,'t 
hixtzmmiSi^miim^x-n^m<r>mi<,z. v 
yyi?xf<n^^';^i^ mi2-xmmm(nm. 

(7)imAiZ. mihyyi^X^<7)K-X^:. "ttl^tim 

mth-n, mivyy=Jxf<r):3V9^^\,z. msssff 
^BiiMLx^ih^b^WSLb-thv^yx^iyy^-ry 

'yyvx^^i^Lx-^j:*). mmimm<rMi<nh'7y 
'Jx^cr>rt\y9^{,z\t. mi(r>%m^^Lx^mSifi 
ma^tiitrnz. im'm^m<nm2(r>yyyi^x9 
<r>^-xim^^ixh-:ti. mmw^m(n>mi<r>vy 
y=Jx^<r)3i^-,^M^ r-x\iziim^tL. 
mmm^m<7)^2<r)Vyy=Jx^<Da\y^^\,z\,i.. % 
wm&ifma^ixh-ii. mwm^m<r>ni2<r>hyy 
'Jxjf<r>3i^',i'tT-xt<mi,z\i. ^2<n%mim 

miimmi^m<^^ i^ivyy =jx^(r>K-xt^x:h^t 
Lx. immmm<^m2<ohyyi^xi'(Dx.i^y^i)< 
^ij^k Lxm\.^^iix^j:i;i,t^mkbti>m^js 
1, m^2Xiim^3mt<^hyyx^ yy^-ify 
xw, 

[000 1] 

mmiXijL. ztLim&iii:h-t&mizti\,^x. m» 

W)m^^mm±i:mr,i^i><7Hzmirh. 
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hmm^mm^iz^^m-^tiMz. hyyx^ > t- 
yyxEBibW^ii&-m/D^ yi:-i^yx$mmm 

-yyxm^<m^mmmfiti'yp^tixi5'o. 
mt:miL->oz<Dwmmz-?\^xwm-h. t 

-r. z<7)hyyx^ y\^-:}>'yxEmi.. i^mms 
ii}^xiiimizm^tiXKi:i>mm30i<P't^m& 
^tixa*). mm3 0(omx:fimt7~xt<7)m 

fc. X*h^^'f;j--H3 2*^§futtOk^:ot:v^ 
I.. -eUT. i}'t^lhyyx^y\i-yyxmii. 
<oiiif}m&t:votii:ai. aj:<j«EI4. vo=-iiX 
Rfk#^>ii*t)<Ok^rr)TV^S. ZZT. iiii. Xt 
IcS, t^ri?*> , 7 * h ^- K 3 2 tSSttSHSST 

[0003] ^rfe, 03fcS^$iX)tigmcfc>'^T. C, 

ji, z<omi^(o\^iyi9>?>mmmifm-t?>tiibizm'r 
t:.tifiny^y^x'h^ . z(r>m¥i,ffymiWimLfc 

fc=l/ (2zcxC,xRf ) k^tStc^Jk^r-p 
rv^S. ifc. «Bffi£tJilS31kM?««^$ii^^'f5r 

-FQ3J4. z<nnmz^Mifix^^ixtz^. mm 
-HQ3o)«:^ri!ii«ff^VB3k-^-*k, i<o^^^3r-F 
sjrpfc. ^■mm\'^mhuifwmhi.o\zii'> 

TtJO. iixtcJ:0tti:']«E«Oll»*5|»±$itSt^Ok 

iimE(VT=KT/'q) -CiOs Id3<4. ^^^-K 
Q 3 S:sEft5«S[-efc O . I s tt . tJ^'f ^- K<0jSWl6| 

[00043 *^*^i>«^ttjv^t: . z<r>mk<mm^b 
Lx<rmsmisr)Bm.. ±^<^ai:J]«^±:?'^^- 

K^tftf^iST'SiM^SftS^kk^S^caft. ^fJiffifii 
S3 1 5:^;t.-r{c;«c«g®*fSJ^Ilrf^$-i^)tv^Ji^tc: 
04fc5^$ix:t i iSSJStiilS3 1 kM^m 

^fihWl^i^^^\ % ISih J: 5 tc^l. ^ k **ffi>ix5 . 
[000 5] bZhii^. t^t^hB&.(T)mAz^\\X\t. 

. m^>&<r)^x'-\-^x\tti:\^t\^oxmhh, 

[0006] t.t^. Zinh<nim.<mmzii\\X\i.. % 

m^y * h H 3 2<r)^±mk.i6\^^wmm 

ff)X^^:mm-hfi.ib, ZZX\ VyyxAy\^-yy 



m<Dmm^ i c m~ 2 o m<^minTmii^m^j: *> <o t 

0#tt*>4>. izKl nA~l 0 0;uAgS<^t(Oi:^ 

«p*:#=5r3K«gg (ifiSBSB*) {cfcv%T«. mn^mat 
IZb ^< S^^:irf^*m-C# Sit . 

[00071 zeox o^mm&-rttiiMz. @»c 

<(ii.)2 +(i,)2 } R,2+(ei 

[ 0 0 0 9 1 . A:>J«8[ i i 2 fc-^V^Tirat* 
Tie-tS5ClB<^<i:=5rS. 

ii2 =(iia)2 +(i,)2 +(ei,> 

100 1 1] ieiBfc*JV>T. RfJi:, +^ 

(001 21 

ii2 ^(ii,)2 +4KTAf/R, • • -^1 

[GO 1 3] ;iT\ K{i;K;>'y'ry^, TJiiftttffl 
[00 14] wixtcii). f>5>'X^>b'-^yx|5ISI 

x'^^^im<7)X'hht\>^ozti)mt&. mmmn. 
mi. hyyx^ y\f-yyxmmomm»^?>m 
mx'h'o. ztm. hyyx^ y\^-yyxmf}m\'^ 
(,timmzii\,^x^^^tL^m^mi3^hi>t:Mz. m 

bt^ztiiX't^j:\i\ Lfzt^nx. hyyx^yi:- 

yyxm<mmxijm'm.iiii:^i^^<ix. m^^it 

t^ri?*>. X:fj^UTxW>m4^^<th<0i}i~Wtmx 
[00 15] 

im*'^mkix okt mm] muzii. vyyxA 
y\^—sryxm<^x ^mmmmimmi'^m^tix 
:i<oiiiss^#sgLoo. z<r)Xi]fU7xm.m) 

^7X^i:jb^<-t&fcMz\,i. V^yJx^Qilff) 
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■f, %mmem<r>%^i,z. wm^<.znLx-\^ 

X. h^yx^y\:-:!^yx\simxtmMm'Mi:As^ 
<-ri>iiib</)mi. m5&rm6<mmmmm\'^x 

^yx^ y\:-yyx^m. mmzmm^-^tsii 

y\i-yyxmi:. 9[ui.zmmx-nimmmi^^ti 

^myy'^x^<^-x%mx'm.th'm'm 
^xh ■? . i mmms 1 (mmmw^m. 

mimxhh. i)>i-^mmmzii\^x. x-n^m:^ 
mtLtd^. ^nzwxtm^mL\^h-tht. t 
gfS^iA*«jfci-fs. 
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Vos) /Rfii:*^ti'S«&f)^'cSEti> W)\i. 
^fc®<7)i!^-^;1--FQ3. Q4, Q S'V^gg^l.C: t t^r 
I.. ClcO/via^. ai:ft«£E«, Vbki+Vd3+V„4 + Vb5 
*<±l»fflfc t£ 0 , ig<i^<Ofil«36«l»ih$ti4 J: d fc^:^ 
T^^S. ^fc. >rtOA:'5i;a«i, Yvyi^x9QL2<r):t. 
5-y^'*><ofi«&$ill>tcO-C*)0. Vd3, VDiSt/^Vus 
M^K^ity^ sf - H Q 3 , Q 4 &r/Q 5 <0li^ri6]mflE 
S-, VBE,{4h7yi''X^'Ql«0'<.-A •XS-y^'^li 

wiim-f, tzhtf^. %\.zw<^tzi.o\.z. %mt<mm. 
tm^^mms\,zii\^x . 3fe«5Sii*>' 1 tx Aumzh-) 

Xi>-Ht^s/n\!clfi^t:.tihiio^ztht\.^o^t: 

W.^lMAt^*), hyy-JX^'QKD^U 
^rJ'mgSfc. hyy'JXiS^Q2<7)K-xm.^blX-»^ 
Uci)^-:>X. mm. YyyVX9 
Q.2<Ti%1SLWm^. hfe2=10 0tt. JfetcSi'^Jt 
iSK^mcl 0 0)uAcr)X$ 7:?l;gES:f#J: 3 fc-f ^. 
'C-;^miiSt410 0/<A/l 00 = l;uA!^^gi:>5: 
*?^LOADl*>^>ttJ&$iX«>l;uA^t*«h^>' 
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( 0 0 1 7 1 mSKUi. hy>''JX^Ql(r>al^i'i'm 

^i>^ixitiii>. 7thy^^-v3 2^mimm^ 

•CV^S7*hr>f:t-K3 2{4. V%t)l9>S*l©©l!!t- 

Z(^h^yx^ yi:-yyxmnii' i c t Lxm^^ii 

fzKOThm^.. C<07*b:J^^:t-H3 2<0±S«. 
^fit- H^O^ff t J: I. A:'Jig^<^«fii<^T«i> I C • 
m-fX hU-h (Substrate)mfil: J: OteT-f SCI t Sr 

[ 0 0 1 8 ] fe^, miiz^^ixt^x 0 ^j:tiii}mim± 

mi^lfchyyx>( :^t-:/yxi5ig5fc:J3V^Ttt. 

i^>tCii»t<c.il<::J^^:t-KQ3. Q4, QS^^comSiEtt 
7 * h r-Y 3r- H 3 2 <^)±fS^^- h'^c^^ff 
[00191 *I6BBJ4. iJBIItt(c^;^'t:^r§iTJt to 

ffi^^flicOfcA^tctJS hyyi^x^</)au^^mm 

:hmmWjkm^mti^Ai&Miz«i^X'^$ h y yx^ 
yi::-iyyxEmm^i z k izS>i> . 

[0020] 

fe«>, ^m^^ihyyx>( y}::~ryxwimi. A 

yyx^y\::-:?'y:^\3imzi5\>^x. mmyyfy-r^^ 

nmmmmthnmm&m^mmx^j:i> 

[0021] i}-i-i,mmzii\,^xii. mmmzmftm 
(r^s/Nifcmo/vii^fc:, ^<7)^B<r>y'yy>'x^<D^ 
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(TM^XiMi- 1 1 7 * h ^>f H 2 0O>!f V 
-Yil^m,^ithi.o\zts:'>x\^h. ^fc, y^Y^A 
:t-F2 0cOTy-K«. T-X{CgJ^$il^ tcOt^r 
oTV^S. ^y::, lMliSl0 0(^RI6A:>JiS^t-e<^Ei5 

-hm-k<rmz\%. e5!i«^«st§fi^iiiai/m2 

^mt^j:hio^zLxw^^fix\.^h. $^>tc. mm 
mo o(OReA^)^s?t-e-«oai:»3«^toiiW4. ^ 

IB) eifiim^ixx\^h. 

[0023] t/c, mi£0^SSffitiiS4tm2c7)^fjiS 
taSS ttOg^^-Wi. n p nm<mS<7iV y y=Jxy 

mitiZHK^Xii rQ3j fcSfg) 3<0^-:^*«««?§ 
tlS-:^, xS.y:5'*>'||lcO«jiSfiiS4cO-3i§. m 
-mi. mW^l 0 0<7)R5BA:'jSg?tC«^$n-C(-^ 
-ett. ::<:0m3c7)h7yi^*X^'3<0nU'^':J'tC 

SJ:aic5:oT<-^l.. <irfc. ti^iHl 0 0<0^fK<EA^J 

ii<@si 0 ooa}^js^{=«, m-^aj:»j4S^ 1 2*«^ 
^ixx\^h, ij-t-^hmmzmihwmimi. d:m-i> 
mmm<r>Wivm^<izi:'yxi<mmiLmzi^x.hz 

[0024] 02(C^, ±^<7)ti«iSl0 0com#:W^r. 

>( y e-/yxiii8<7)ft*i2i8&ffijigef!l*%§ix-?:fc 0 . 
Bj-ri.. ^rfc, miiiZ7r^^ixtzmmmtn-<7inmi 

[00 25] ^i*. IfiiSlOOIi. npnScoms 

I^m2<7)h7yvx:? (ia2tcfei,^TJi. -eix-ffx 
Ij > rQ2j i:«iS) 1, 2Sr*'WcS«§ii/it>0 
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t^j:'>x\'^h.-t^^t>h. ^KDh^vvx^'i (mm 

{±. TLAODljii^E) 7<0-«A<g?^$iUtt<?3 
i:^:r>rv^S. -etT, i<^)lll<OA?i!f7^H6JSJ4, 0f 

xy) iffy<.~xif^ mi<oh7>">*x^'l<03P 

Vcc*?m!)II§ixS<J:9tc^r->-CV^S, $<^fc. |g2<0h 
5i^i'':^:J'20X*>y^'i:T-Xi:«HtJ4. lg2<0M 
ffi (SI2fctJV^-Ctt r LOAD 2 J i:«iB) 8*«Stt<9 

xs^y^^tui^^as^JS^i 2*<jeR§*i 

[00261 -eLT. aicDa^lllffiflDStWTSiBBLfc 

J:dfc:. flMSSSl0 0OAJIl:»]SS^ra. i^xhh. »i 
SB2<offlai^ss4. 5i!mm^tii>tM:. ^y'ry 

[0027] mz. *'>*>s«jS(cfc»t4IW^fc:ov^'CiK 

fc^O. »l<0h9>-v'x^' i<?y<-XA.A*$ixSi 

m^lW. Ii<VBE3/Rfi<7)^-&Wi. mscoh^ 

yi^;^ 3 {iii#-ii-r . m^m^ I i tt. HI mm 2 
mmmsi4, 5i'ftLxm2ff)n^8^^mtji2,ts:: 

Vo= (Rfi + Rfz) X ii(omBE*»'ai:^$ti.SC:tt=5r 
•x$ -y;5'OTE. Rf,<i. I^li0il§^tn;l|4 

<nim.m. Rf2«> H2co^fjas!JiS5<ojgtfittTfti. 

[0 0 281-*-. fi#«gtli**, Ii>VBE3/Rfi 

^mmy. s y Srtfr lt ^i^A:'3Si8?- 1 1 ^nm 

i^xi? sax-xm^ii. %2(r)Vvyi^x^ 2(r>:r-^ 
v9m-^hm/k^ia.h%><r>X'hhii'. ^\(r>^Mlb% 
KOhyy'Jx^ icoai^lf ^bffW^i^^^^^ti 
hm2<0hyy>'X9 2^<-xm.^l sti:^b LX 
M.hb. Z<r>m3<^hyyi^X^3(D<-X^(0^mm 



U I g3«. I E3 = hf e2 X h,.3 X I B2 t^^iXS tOf 

*S. Cl^lT. hfe2t4^ S^2<Dh9yi'';^^'2<om8S 

6t>tf5tlt«iLt:5,St, C:<o07tc5?sa/ii¥*0» 
fciJV^T, :}<>f*-HQ3'^h9>'>'X^'Q2*»^>tt*& 

$iXS«lSlD3«±^ lD3 = h,.2X (dClf, hf.2 

a7(Ci>ttSh7>v:^:?Q2<^lSLiiili*'r'* 

0, Ib2«. ^^5>'5^x^'Q2^y<-x«^isrcft-S) 
^roTiJD. i^j:iSLmm^tix\,^hzbmmx't 

[0029] vicr. 02tc^$i^Jti2^8&^ct>v^■c> ft 
«cW^rlll»^^WtC^fT. m2<0h9J^>''X^2<0 

. mUi. 7 * h Jf- H 2 0c7)3t«8S[A^* 1 0 0 
mA. mi<5^ftl57*>^ttf&$ixS«a2rljuA. |g2 
■m%3<r)y'7y-yX92, 3<0«S»i4i*h,e2. h 

f«3^. hf,2=hf.3 = i oofc-rst, m2<7)h7>' 

'JX 9 2 CO'^-XS^ 1 B2 t-«±s 1 0 n KhixMi. 

bbtth, z.hMzn\.x. mi\ZTi(^Mdmmwr; 

{4. Vyy-JX^Ql2<r>^-X\,Z'}mb^i\.h^SUfi. 
LOAD 1 iJ^t>'Sk1^^tlh^^bmm-'X:hhtz^. 
Yyy-yX^Qi\(r>^\^^ ^WSi^^r'jimcf hZ. b 
T^-f. L*>ih9>>'*X:?Q2<DxS.y:?«8SjS)Cpj£ 

±aU3t0«OJ:3lc> ll2«h7>'i^'X:5'2c7)'<.- 
X«gStt. |gl<^a»7*>ii>fit»^StlS«S5C«UTffi 

}hX'\^^\^f^^. mmmzmhi.'i-v^^-^^^'f 

hZbiffj:\^. 

[00 30] H7{c*$<XJtfie*I5IS&tcfc>r^T 

(i+Rfj/Rfi) ><y b^j: mi mm2m 
m&im4, 5ffymmi:^x.hzbx. &Miz«j^x 
^5. znn, m^i^lini. z<r)V^yx^y\:- 
iryxmn<r)tkmzi&m^tihmwnKny^i-i 

u >- i^'^oglKc:*:^ ^ a ^^m-t i>Zb\izts:i>h<nX' 
[00311 

{mnmi^\ tub. ^^^cjcoc, ^i&BgtiiKf, 
y'jx9<n^jfi>h^<Wi^^ixx{,, x-nmzmi^ 
xmiz+^tj:nimm^«.t<im^ti^xotcm^ 
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ii>ff)Tt)t, tt:. 2o<o*§3BKSig<^rt. A^fflJfe: 

±m^<7m\>^hyyx-! y\^-yyxmmmm- 

[011 :^^(^m&(r>mmi,zmi vyyx^yy:- 
yyxn^kffymmtmmsM^-tmm^x'hh . 
[02 ] im^mmm^zmh h^yx^ y t- 



[@3 ] immmi&*mwmmi^r^mx'ii 

[1151 SI3{c^$it/::«l^@ft^3i^^^tf9ffiiil 
[061 @3C5^Sfl;tfia5lilKiSr^A*»§-caU 
[07 1 «!3i^lslB&^J: 0^ft«<)^[iKm^^7)<tllllS 

1- mi<r>h^y'jxif 

2- W>2(r>Yyyi/X^ 
Z-%3(r>Yyy'JX^ 

5-SI2(^^§m!n;^ 
2 0-7*hi^-f;r-F 
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